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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a capillary 
electrophoretic apparatus capable of ensuring the 
reliability of data even in a case repeatedly used in 
analysis a plurality of times without replacing a gel 
SOLUTION: A sample introduced into a plurality of 
capillaries 20 packed with an electrophoretic medium is 
separated electrophoretically and a plurality of sample 
components are optically detected by detecting laser 
excited multi- wavelength fluorescence by a detector 
unit 60. A capillary judging means 200 calculates the 
half-width of the predetermined single peak [e.g.; the 
single peak of guanine (G) of 345G] in the signal peaks 
corresponding to the respective components in the 
sample detected by the detector unit and, when this 
calculated half-width is narrower than a predetermined 
reference level, the state of the capillaries 20 is judged 
to be good. 
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[MM 11 t^iii^M^^fcSt^^t t°7 

y — 

CO - ^ oirffi (can A L £ f&<om^ [Sj it T »|b £ 

JifE^-r t:°9 y-<^ttH8^R5SrW3ei-S*^ tT5 y — 
WK*S*«jifcc£*#*fc+5**t>7 y— «** 

[mm 2] M**iiE»w^^e^y 
^r-r e 7 y — wsw^wikBo 

[»M4] MM3K«code.^tf9y-«**»i6« 
JiE^+tr^y— 3Mft#*!5s#^^7y— »*«roR5 

[MM 5] f»^Ji2i2^cD^-v y-m^fritegg 

5 fc %#»iri-5^^e^ y- 



(2) 4#fHWl 1 - 1 0 8 8 8 9 
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[MM 6] MM 2 e*w*Tfcr9y 

-blE^^ tf 7 y y -<D3RIB«oa5 

— ic ^ a £ *x umiW <z> * « ^t^cd \f—?x*lhZ> r £ 
4r»»t ^7 y -m**»»ifc 
[MM 7] if^2is«(0^^fc: D ^ y-is*»sg 

t°7 y-ic*nw#AS^fc*»B*»*o^«Bf5e«>t? 
tt s 7 y 

[MM 8] «*SiBt^*t^7!)-t«*»8l 
JiiE^-r fcT9 y _hlE^-v tf9 y -offiiSi 

20 k%\Z, iilE^-vt: H ^y-(7)^:^^g^T^^^^J^i- 
[MM 9] M^^8iE«co^-Yt: D 7y-S^^^g 

n5*:*»^i*»KaE«rffiv>T, jiis^-^ tf^ y-<^ 
- 1 ft < * + tf 9 y -<t> was^tBE^Biaq l tzm 

tr 9 y -tf>5R*6<z> AffSrWfei- $ - ^^ta t i" s * ^ 
[0001] 

[^sp^^jR-rsttw^i ttHi f 

tfflv\ DNA C^gSf) ^c^^m, tk»E^iJ«ltfe*tc:» 

[0002] 

9^w^s<^Wi-, /KyT^y^r^ K^mr^ 

ift, WAff, »1¥6- 1 3 8 0 3 7W**|:MS 

50 4xT^5£5^ Si^&^^^a^t. ffiWFIB"C^«f*r 
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n b r. t&x$ y ^/^^m^tcmn 

[0 0 0 3] 

^mx\t., ^ y -^mm.^mmm^-^^^^ 
«9^?L5 x ^atv^o rtiioo^ 

[0 0 0 4] SMfcfMKrttfcu BiMttiia&SfcftU: 

^fi r $ 7t , — * c^fi tifefft "C*#&V^V*5fB 
[0 0 0 5]^fi0@ftft ^Mt5^t^< 

[0 0 0 6 ] 

(1) ±EB«)«r**i"Sfci?>^ 
ALfcK»*ft^»^W*trw«rSHa:&3&«fe, 5MEJRH 

[0007] (2) _bia (l) k:*3i^T, #*L<tt, 

[0 0 0 8] (3) JifE (2) ^3o^T, #*L<tt, 



(3) 1 - 1 0 8 8 8 9 
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[0 0 0 9] (4) _hg2 (3) i-te^r, fr£L<tt, 

Jita^-^ y -w^^/^^r-v y — cot^ 

[0 0 10] (5) ±m (2) #£L.<t3\ 

#COtf~ ^(D^pX\ ^t(D^%^-<^ f^/U-^SftiftfiflJi^ffi 

[0011] (6) JbfE (2) {C^^T, U< ft, 

;i §SMft e 7 y-rotttt^as^ 

[0 0 12] (7) _bB (2) (C*5V^T, #* L< 

_biH=5r^ y — «5^»*s** tf7 y -^fficoas 

^iJ^tcffi v *5Bf v->- ^ tr— ^ ^ , ±MW$k(n * -r 

^ y AS^SrWSti-^ J: 5 Lfc fero-efc 

[0 0 13] (8) _b|5 (1) tC^V^T. »*L,<(t, 

JO [0 0 14] (9) _h|E (8) ic^v^r, #*L< tt. 
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±K**tf7 !J— W5£^«l*. *WSr* j rtfr tea* 

[0 0 15] (10) ±ib (s) Ksswr, #£L< 
fi. _h|E3-^t°^ y*-«)£^»W\ W^^tt°7 y — 
5 - k * < * -Y y -<0W«ttff«rRJ» l> 

[0 0 16] 

[*Wro**K>»lB] ^T, Hl-Hl 1 £rffl^T, * 

ass j: s ^ tf ^ y -m^»t!i^e^« 

i-ov^rK^i-5 0 Hilt, $mmm\z±z> 

[0 0 17] Mli:i(t:<oi*:ov^B«tfi. #Sb 
3 ft, /<y77t«»L-CV^. &tt«MftlO0> 

y^FWiooA, io ob, i o ocasiajg^jh, 

hKlOOAIi, ltfe*^Sl, s 2tCj;o-Cif 

tfi/i^l 4ri*bli9^L^g^&5 0 f^/^Ml 
OOAWjIWt su scoi 5Jte««tt^JRT?«J5£^tl 

/uh 4i:S«fti^ILt^5 8 -y-^^/l- 

hWlOOB, 1 0 0 C^IWUHir LT, 48fl§CDK£f 
m%s%ffi7LX$oV) N -p^zfA* fWlOOB, 100C 
WJlESPtt, -y-V^/Vh 4 tS^^aSilU 

[0018] *£Sr$H# i o a, ±T&mm*—* 1 6 z 

^ibffi^e— ^ 1 6 x&fflv^-c. itfj^^-f KX/-Y K 1 8 

x^»ot\ x#*fwjtc:«i«*»^r*-c*>6 a iiT^ift 
ffl^e— ^ l 6 zat^BrSfcSUbffi*—^ l 6 xf±, 

/1O0A, 100B, 1 OOC^fU^^Lt, S 

^tf-/u-^r^ y frffimmnmrntexs*— 1 9 j^&iis 

[0 0 19] 4 S^CD^r^ t"^ y — 2 0*^JiJ^j|rga|g 



(4) 11-108889 

v^f/^mm^mm^k^x^m^tix^^. 

[0 0 20] ^t^7l)-20^S^(t 30cmtL 

r^5o tr9 y — 2 oj'Ss*^ttfcSK«xKy y 
^U;w7^ K<^»*ii 0%^fc5 o 

[0 0 2 1 ] 2 6 Si, gJfcfll^fiS^v^S 2iC 

(-} «SCffiBES^TV^5o 
2(9 [0 0 2 2] #^2 6f±, ^ ^ u — ir/W4 O 

V* 4 2<0*i^««FS*ifc^— -*i£4 4£v m^ji-^o 

t*a£H5 0 ^-r tr^ y — 2 0©*-e*thiMiS*L, 

* + f7 y - 2 0 «0*»*»«**fo«ffii"-5»»SlXfc 
[0 0 2 3] X^n— ir/V4 OCOffi.ljg^rlB) (B^Y 

yX4 2*cj:ox*fi L 3te*^3 y h£ttti±.x, m 

[0 0 2 4] U-if3tfiS*f«-J:oT^^Lfc*3tfi^ Y 

/^6 4i, »uyX6 6i:, ^^^i^ 6 8 id X ^X 
^ MvyX6 2iaotI)t^^ 7^^6 4(C 

it. ff^Igt7 0l'lbti, ft-S^O^fr, ^:3tco 

[0 0 2 5] DNA (x^^r^y^«») CO^^lJO 
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[0 0 2 6] SKX^xmft&fttim 
^ y-¥lJ^^S2 0 Oil, ^ir^6 8iaotMS 

o o (c^it^^^co^s-ov^^, m±&M%m 

u^"C*aSi-Sc ^ y-fflJtSS1t2 o 0^5 TOe 

^ y -nfemm 200 kajw 
[0027] tia-rs J; 5 ^t^y — ^ 

SSB2 0 0J1. SlffM3 0 ^11^7^3 2co^|c 
SMS £ frfcWaMfefctilHlK 9 0icj:oTM^ 

^S<JV^-rt^r-t tf7 y — 2 OOt^lRcOftSWSe^fTS 
tii^^Kfl, ^t^7l)"2 0^WMt 

[0 0 2 8] X^n— 0<D±j®gHtttt s K> 

2 0^^ ^/-^ 7 p - t ;U4 0 ^ CI A L ^ , ffi 

4 9(Ctffif6 0 KM ^ ^~ >^4 7C0^tp(Cti, 

y 7^*^**0)* + fcT9 y— J&>e J *JS*Ji^5:7tl■- 
:=|>' hp- ^^sgtte>nx*3«9 , km>^^— ^4 7 

[0029] Ric, ^Xlfe^ltttc J: S «**»4>«f 3S« 

+ t D 7 y — 2 O^ldfiWASfrfel^* ^-^t: 0 

7!i-2ootk^^7«[12^au ^mm 

113 0^6=*r-r fc:°^ y — 2 0 C0M«^mjE^^D U 

^rtt a 7l)-2 0^if^« o ^«*ibJ-*5V^ 
Til, H3 O^^Wt^lH^l 2 OV/cmtt 
<o Q ^tt'7^2 0rol^^3 0cmWi^ S3£ 3 
0^f)^tt fl 7 y — 2 OCDjfGffe&idfl. 3 6 0 0 V^EP^P 

[0 0 3 0] — f-^yyu hL/^l 0OA, 100 
B, 1 0 0CWtL^ii4 8i©Kft*»©rt, 1 m<D 

«fl*fttLT|4, Ml 3mp 1 8£ 

ttV^V^£ 0 iMB^t, «XH PUC18^ p 



(5) WM¥ 1 1 - 1 0 8 8 8 9 

jh,-c^5 0 K^jRW^^fcty^v hM i o o a, 

100B, lOOCfi, fyT'/uhK^l 4icih 
W^si, s 2 tcj: 9 lf^5 0 Mi^i8 oil, 
±T#Sj^- ^ i 9ttttMff l o^zi 

^■rnj(cT^i-^o ^tt t 7!l-2 0»T^\ *y?T 
*l 2d^S»f:B*ifcffilT»«»ii 0<£>T»£# 

ih-rs. #ctc, iiits oil. maw**- * 1 ex 

10 /^hKlOOA^ ^rtt D 7^2 0^TI:<5 
son. ±T*£«i^— * l 6 z^HjLT, ffltMMl 

0£Z 2^|^iCl_b#i-S 0 tit, ^r-r y — 2 0(75 
5fc«fls-tf>:7Vu hWlO OA^^W^M^coKi 

[0 0 3 1] ^-Vt°^y-2 0<OT*3ftS»W**-#AS 

<=9 M ic m m&mM 3 0 36* b fflJtai- S r i: id J; 

9, K»*»*<oW|SKi, t?^? y — 2 ortlc:#A;* 

H, 50V/cmT'10^tt5 o :tiia^r, $t 

tt°7y-2o rt^c^A^4x5 D 

[0 0 3 2] ftM, 0J^l^g 8 O fl, i:T^«J^^^ 1 

6 z lt, &mmm io^zi *nicTi»t5, 

^ y — 2 0O~F*8#^ K10 OA^ 

^J^i^Bsofi. i«»i^i6X«r»U 
#ibMmi o 2Jjfa^&m-tz><, /^7r»i 

2^, ^tb'7y-2 0O«TlC<5i, Mil O 
1 6 Z^ibU-C, Stfta^l 0£Z 2jjmz± 

i 2co^co^^y^ri-ffA^tt^fe(lT% ^l&llPi o 
ro-h#Sr«Eihi-S. ^tb^l OCQJiT^ltil&fF^LtFHff 

[0 0 3 3] ^rir fcf^ y — 2 OCOTiH^^^y ^r^tdff 
A^nX^StlT, e^mffi 1 3 k%-?7 2 6 COFB1C 
^HEm 3 0 ^^^gE^Wt 5 r t ta 

y — 2 oic*A^^Ti/^^fi, m^fam^xK) 

»BS*x5o «**ft«JEtt, 120V/cmift 
50 DNAHr^^S^^t, ^MDNA^j^Sia^J 
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[0034] m^mn^m^mma^, 

Kl2 0 0li, h 6 0 {C £ oTtfeffl £ frfc 

[0 0 3 5] ^>X/V |>WlOO A<D*£ <7>P:Pr<Djft%x 

W100B, 100 Cft^fsW;^^ LI — 2 Od 

[0 0 3 6] — ocO§WO#WS^i, 3fa2K*mfe«£rI? 
i-£fc#K HI i f^1~£ o fy^h^^f^^i 

4_LM. 3ffl(D^->-?/U 1 O O A> 10 OB, 1 

0 0C^rI9:g-r^^^(^i^, ^60$ft^gg)#W^ 

[0 0 3 7] ***l!i^I«$nfcWWw3t^W^ 

ftUJStL-cfi, s#*ffliciE<b-f\ «*«ttm<cir 

[0 0 3 8] Jfci^ H2ao e BB3 4rfflV^-C. *^Jft»ffi 

[oo3 9] dna {7***isvtfmm) tomxRmtk 

[0 0 4 0] ^3fe^EP^m-r£S3fef^ u>-X6 2 

vX6 2 wi^ftf HS*^E P^ffiltS J: 5tc, * 

[0 0 4 1] CCT\ g| 1 £<Z>ffiH££5ft#r?, ^ 
y — 2 0cD^?£^%;^fa^Zf^fa£: U UyX6 

Blfc^LfciSfci, IMfc*©*^^^ U-2 Oil. ft 

[0 0 4 2] J&fcl^-y N 6 0 Pi, Sl^U^X 6 2 
t, 7^;^-64^ M^!)XA6 5A-6 5D 



(6) 1-108889 

/0 

67A, 67B^ 4 fiCO 1 ^C^^ir ViJ- 6 8 A 
-68 D(aoTM^tl^ 0 
[0 04 3] 7^;^-6 4H K^;x ;7 ^yi^ — 

4a*cO«S^3t^5SW.^S^-Y^^ — 6 4 
A, 64B, 64C, 6 4D^f)W^Tt^ 0 ^ 

fel MA lfjt, Mx.fi, 5 2 0 nmt'*)^ SSI 

«^§^y yM^-o-e$,§^r^y (g) 

1k$tt 0 —?$L&X%>Z> Q 7^^-6 4Bit ^3C0^ 
/0 fix 3 <TC3te£3«^5fc ^* A, 3 

tf, 5 8 0 nm-Cfe*), gfH«SS»T?*)5/y VIS 
CO— oXfe^^5^ (T) Ot^t-^«I^fe§ D ^ 

«^A.2(i, #ijxte\ 5 4 0nmffc!3, 

iMK^57 p y yis^otffcsrf (a) 

eo^bfcfcf— 5 0 7>f/^-6 4Dli, 3?4GO 

OT7fc5^hV> (C) (D»*tf— ^S£*T?*>S 0 
20 7^/^-64A, 6 4B, 64C, 6 4D<Z)^K^ 
Xta, 2 0 nm-Cfc^o 

[0 0 4 4] 7>f/U^ — 6 4£iii!Lfc#20*, 4fflO 
Sfi^y^6 5A, 65B, 65C, 6 5 DM J; o 

[0 0 4 5] 4*^3tS«. U>-X6 6A, 6 6Bl:i 
^T^L, 1 ^7n^ir^i^6 8 A, 68B, 6 8 C, 

A— 6 4Z>l££iXm9i£tlti&* 4ffi(Z) 1 &7C7fcirV 
8 A—6 8DHJ;ot, ^ft^x4ifiS<^«St-*t 

2 0«^1 4 8*¥SfcS»£HTV^»a\ i* 
Tuft-k^S 8H 4 8i^Kf Lt^5 s 4 8 

*T,-CV^5 8 lot, 48$c?;^rf t°7y-20W^^)4 
8«»»*^fe»-ti:&^fc*fi, 4«»^>jSfS<733t«: 
7>f;l/^-6 4A-6 4D|:io-CM$^fc«, 4m 
40 (Ol "fcytitH^^ 6 8A-6 8 DC0_L<D4 8fli<75g:^S 

[0 0 4 6] UyX6 6A, 6 6 B £ , 1 ^^cj^ 

tyf68A, 68B, 68C, 6 8 D t <DW\ i^t^, ^ 
ffl7>f^- (^y^f) 6 7 A, 6 7B^iag^^ir 

[0 0 4 7] ^^C, g]3^fflV^T. ^^Jfeff^iC^it^ 
50 *ft«3fe*tH«»*»^*f*B^i3ltSI&36^i: 1 ^tc 
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[0 0 4 8] HI 3 (A) 3g^CQ«^Sr^LTI/^ 

[0 0 4 9] EI 3 (B) fi, lt^7c3^ir>^6 8 A— 6 
-5c 1 ^5n3tt y f 6 8 A- 6 8 D (^^*® $ n 

[0050] ***»»-ef±, iK*Jtefflr««**a«, i * 

^tyfe 8 A-6 8DOg»^^, ^*x£r 

[0 0 5 1] ^±Rfltfci:5i^ **lfe«1IBlc*^T 

SrfMMLTV^ l*3C*-fe>*6 8 Afc 1^7C^:ir> 
if 6 8 Bcr>racom»L 1 fi, VVfr3S<t < . 1^7c3t 
^>*S:S«J;*cE«Lfc«ftiai*<o*:#*365, 5 0mm 

foSiri-Hi^ S£HJ£Lli3: N 5 0mmiSMT'fc5 o 
^UXA6 5At([^yXA6 5B©iiL2f±, g 

^jartf £ r. t it&mcftji&o 
[0 0 5 2] ^jft^jfit^^-cte. HBrofcja 

k^X6 2©«jSillS:«<t6:fcl: 
«03tS:tfe*ol&^.^y J* 6 o\zm*)j&tt±#ft&±% <i- 

[0 0 5 3] lt, 

[0 0 5 4] 7^;l/^-6 4 A- 6 4 D(7)IESt 

0>flGi>t>i£, ^ptf^m^-cfeeiE^^y Xi* 6 5 t 
^<DGLm\zz?4su? 6 4 ^riag-r^ <t ^at^^t) 

[0 0 5 5] U^X6 2^ IMEP^f>M 

[0 0 5 6] ^fc, g^yyXAes^^:, ¥E 
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[0 0 5 7] £ e>i^ fflBB^^/u^ (x y ^ b) ^ & 

[0 0 5 8] M4~~m \ 1 £ffi^T, *3gjfc7#ffi 

[0 0 5 9] H4I1 1 0 

[0 0 6 0] HUtC^T, Wttte, (b a s 

^Ltl^o #*3 % tftttlS-^^ y Y 6 OCO^^^i^e 8 
a>fc»feft£«-»Wc, $?«£U#fffl (time) iUi 

(*sr«*aii«i:i-6t>«?-e*)5^ £<0**IiS:Wpi« (t 

i me) ^^Mf (base) LTg» LT 1^ 

[0 0 6 1 ] HMt^^T. mm (A) «\ ^V^fc^r-T 

S^rb i ^i&fc^b i+mgixS tf-^m, St ^c* WHS 

[0 0 6 2] — j&\ E| 4 (B) fi, ffiv^c^-vt^ y — 
WlWM^^nvh^A^UTV^o IP 

[0 0 6 3] trt, ***^«B^*3V^Tfi, islspJV 

40 [oo6 4] ms&m^^x, v-if* 

^ b^Xfo& a ft*3, iS^PT, *Mf±tt« Cn 

[0 0 6 5] MlM^tfe^/y yfiio-oT'fc 

5^T^>- (G) ^*tf— 5 2 7 nm^ 
50 > (A) £>m3£fc°^^Sf-±, 5 5 5 nm-efc<5 0 ^ 
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(T) <Di&ytt°-?®im3i, 5 7 7 nmtffc^ £ 

^ (C) <D^^ a — P&mn, 6 02nmtfe5 0 
[0 0 6 6] Wxi^ ^T-^ (G) CD^^^^ h/W 

ttiJ£J*:«H-6^ tt:«t«V-r— ^fcfflT* 

(T) , *>h-» (C) ECoV^-CtWI«T*>6o 
^^Pfgj^^i/ b 6 Oi^fflV^^V H>^:7^;V^ 6 4^0 

^;^6 4A, 64B, 64C, 6 4D«^«ftt, 
5 2 0 nm, 5 5 0 n m , 5 8 0nm, 6 0 5 n m "C 

X7^^6 4A, 64B, 64C, 6 4D(03teatifi1B 

*T?$>^ 0 ^T^>- (G) , Tf^y (A) „ 

(T) , isV^> (C) ico^-fte, ^-ix^Hro*3t^ 

[0 0 6 7]££oT, ^r-f t?^ y — CO^W^CD 
£ Lt, ^hvy (C) 

^'MK** 8 6 0 5 n mTV^ hV^#S 2 0 n m(Dy<> K 
5 n m - 6 1 5 n mWlI^f (-ii, ?T^> 

(G) ^ % T-r^^ (A) f?^ (T) tf>*£3teJ*# 

[ 0 0 6 8 ] tf^ y -wasfijfw/^tcffl 

i^^t^^tlt, ^T^:x (G) «rffl^5fc, + 
4>ift*J& ! 5 2 0 nm'tV'SV K^^^2 0 nmiD^y 

n m- 5 3 0 n m«Sf ODf tfi, Tf=^l/ 

(A) ^«IS©Dt©^Sf^tV^^f;J6, ^r- 
V CG) &m\,yZ>-k\C£y) s iEm^sfT~> (G) fc' 

- >- (G) co^v^A-f— ^^rffli^r. «t3&5, ^^rtf^ 

[ 0 0 6 9] b^U^b, ^T^> (G) (Di/lsF/i" 

^ii, T^f^is (A) (Dis^^A*}?— ^grfll^SC £ 
fat, t^=-> (a) cdim^-^ f*/n±, 

^T^V (G) GOTj&tf;;*^ h^fSt^fc^, PITS. 
l-m^^&T^^> (A) cOitg^coffi^^Jt^L^ 
SfMi-, ?T~ls (G) (7)t 0 -^^^t^ 
3. (T) <£>H;^-<^ b^^rf-v 

(a) tmai-^fc*t>, ^icit^TT^y (a) 

ffiSS^M*ftSSfl)i:S*SSflJfic v ^ -\ > (T) cotf 



(8) W^l 1-108889 

57f-> (A) <o ^MflJJeolMkftfc:, 
^h^>- (C) to t p — ^75Sfe^5#^ii, *:jft,fbe9*3fe 

^•fiStt<cv^fc*!> s iwrf^y (a) <ois^^/u 

[0 0 7 0] J£^JlSlli"6ts tD^ftlcOg: 

/i^ifcicfflttft«fc:«*: tr*-* &<rt-£ <o k t§ 0 fa 
[0 0 7 1 ] B6S(lH7ftffiV^ HIR^ft& 

[0 0 7 2] r^T% *SHIt«l»*c*iu^-ctt, ftWJ®^ 

0SSS (base) frb 3 0 OfiSg (b a s 

[0 0 7 3] ^ It, El 6 f±, »Jp^^ LTM 1 3 m 
30 pl8^V^i^, 2 3 6SSS^b3 0 0*Sfi 

IHkfrb 3 6 5lig#2^^n-7 hy7A^ttV^ 
£ Q BP^ N 3 0 0S«SrW^lT, ± 6 5itS^cO 

« (base) -e*>D, 3KW^*3t«ffi (ttS*&> $r 
^Ltl/^ Q IE! 6&^[217(C^^T, Git^T- 

^^L"C^!), AJ±T-r^>^^LT^6t) , TS±^^ 

[0 0 7 4] 0 6^C^oV^T, 3 0 0fiSfi (b 

40 a s e) ttiS^ ^T^V (G) <F> is l/Jf/V tf— ^ ^ft 
-Tir. 2 8 8G^L<H3 4 5G^^7^> (G) CO-> 
>^tf-^-efe5 0 3 0 0MS (base) 

T&^^bKtnS^x 2 5 8GSL<li2 6 0G 1 fe^r = 
> (G) <Dislsy*/Ut°— #T?&>Z> a L^^s 2 8 8G, 
3 4 5G, 2 5 8Gf L< 112 6 0 G 0>«fefc£^fc|:JS J: 

^•ittXftmi^fcS**^:, ->h^>- (c) -efc^o IS 
5 (c^v^t^U/c J; 9 Zshis^ (C) CO^Tt.^ 
^ h^Fl, i^T^^ (G) <Dl£yiX-<? 

**s»*5fc«>> MJsc^b^v (c) asfc^T^v 
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[0 0 7 5] 2 8 8G, 3 4 5 0<OVT^-> (G) <T>is 
>yA*V~9^^\t^XVcJ6tfr%>t* 2 8 8 Gii, MS 

ocov-hv-v (C) ^#4i-5<OtC^bT, 3 4 5G 
tt, fiifiSgfflJMfc, R*KXftftlK:t» 2o^>hi/y 
(C) *Sffftt5c Sot, <ft<iOJtag(OJB»*ra(t»c< 
V^£^5*/£L3&»6>H:* 3 4 5G»^T- ^ (G) cO->^ 
^(DjjfiK 2 8 8GcD/rny (G) (Disls? 

[0 0 76] Ifc, 2 7 7 G, 2 7 9G, 3 0 3G, 3 
0 5G, 3 0 7Gf©^7-> (G) (Diy^V/Utr— & 
«\ Z<nmM^ (T) ^Tf-ls (A) 

3 0 La*L&#S<bs 3 4 5GO^Txy (G) <D £ y t£ 

[0 0 7 7] Will 2 9 2G, 2 9 3G^29 

4 Gil, 3ig^^cO^/W^t°— ^r^fe 0 , 2 9 6G^2 

[0 0 7 8] ££>tC, jf^fr^T-^ (G) 

3 0 9 ACDYT^ > (A) ^v^^V^tf— ^(i, fi 
tSJEWHUcfc, gSS^fifctv'hv'y (C) **#«E"T 

££ 0 3 12A^2 9 1A©7f^V (A) 0^y^>* 

RS= (2 ( t R2— t R1) ) / 

[0 0 8 4] ::-C\ ±^JCjoBt5Wl, W2> tRI, t 

££9i-L-0^£ 0 HP*,. Ji^fcte^T, tR2-tR1, 
BP^. A t tt, «»«>***ib»|«»«f*il*3V^-Cfi, 1 

♦@*#Lv^cotfiSLr, wi=w2=w£-r# Q -re 

[0 0 8 5] 

RS=At/W=lSIl/W (2) 



/<5 



*fcr— R*a6««i^fc^r=> (g) asfiqt-rafc 
[0 0 7 9] K±KKUfcJ;5tc, gl|^iL"C, M 

13mpl8^l\ tf#ftkSltfr3 0 0^S^i:i-5 
•-frt^tt, 3 4 5Gf L< ^2 8 3G<D?T^ls (G) 

[0 0 8 0] r^-C, ^2p^tW<t LT> Ml 3mp 1 8 
T\ jg^&^T-^ (G) -*?Ty*^> (A) (Ov/y^ 

[0 0 8 1 ] fttn, B8Srfflv^ ^*Jfe^HBi-iS=¥ 

2^ iti s s it 5 ^> v ^ tf' — & <d (omwmx+fc 

[0 0 8 2]@8lt 2o»|^9 tf— ^^^C^SS 

— ^ 1 <Z>J&i3CD«£Wl £ U t: 0 — ^ 2 (Df&m&m&Wl 
fcU, t: a -^ 1 t R1 t L, 

[0083] 

(W1+W2) (1) 

W/2 = liIS/2 •Rs=llSfi (3) 

(RS=0. 5^LT) 

0 8 (B) tt, S*bfc**<^fcr-^«r^ b 

40 tCjftlfbr^St. *flMBAT^S8. SsJ^ii^^^ 

[0 0 8 6] ^jt, *ISi£«*flcib# 
» $ ttfctfil* ^«MO^MWIt-*»+« C t f> Bftt-C 
fo5 D BP*>, 1218 {C) Ei, ^^7 3- 2 Oiciot 

»*fl*»dS, ^■vt°7D-2 0«»f)SA* 
50 fclcjfc5 0 Bis (d) il, *Scacf!i^Bl^nfc«S^^: 
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[0087] bp*>, **tr9 y — i t u 

[0 0 8 8] v = 1 /T (4) 

A L = v • AT (5) 

= (AT/T) * I (6) 

M fitf* 3 4 5G(?)^7xy (G) <DWr&, KSffiTi*. 
5 6 54 stfc^ ^-Vlf7y-ro4ftni3 0cmt? 
fo6«t\ A T # s 8 , 5 s CDSHh ALU, 0. 4 5m 
mkt£Z>o BP*>> 34 5G(7)^7^y (G) <OU>#A> 
fcf— ^(D^mmA L^O. 4 5mmJ&l_hro£ # El, ^-Y 

[0 0 8 9] ft*?, J£i_bOHKi-*5V^Tfi, ^OTOTMfe 

tf 7 y -i^W0t61Mltff(i 12 0 V/ c m-cfc 
"9, »*fift*R2&S3 0 OSM (base) T*ib 9 , 3 

o o iSXSft-jfi:^ > ^ ^ ^ ^fl St- fflv^5t^5 

£6 0 O^g (base) M«ALI± 
0. 3 5 mmt/^o 

[0 0 9 0] L^bftdSfe, -^^rtt°7!J-l^ 

AL, AT^-^S0*i?>T*5< ^ t35S-C^5o 
[0 0 9 1 ] Jfcl^ Hl9£fflV^ ±Jfibfc*jtlU»lH 

[0092] ^77^91 o least ftJWims 0 
2 o£^«jb£-££fc£>, &mv&ft&**r\f9 y — 2 o 
f^SHt^«^B3AP<7>^.fr5o T'fll**^*^**, 12 0V 



(10) <Wm^ 1 1 - 1 0 8 8 8 9 
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[0 0 9 3] ^777^9 2 01:^1^, 0 

£;ft-C*3*9, ^t°7y-20^y77«l2^?)t 
hHlOO JegMScI?*: U S5«JESaS 3 0 

tT9 y — 2 OicsgA-TSo *A^#fi, SOV/cm-C 
l 0^Bit5 o 
/<? [0 0 9 4] ^7^7^9 3 01:^^, *IMI8 0 

fftJ^ 3f ^ fc?^ y — 2 0 fr^^^/U b U4 1 0 0 7i> 
^-y7r»12i:««tftU i««E««3 0«rf|i«l| 

^ y — 2 O^*****;*^,, 1 2 0 

D N A <D ^IH?"J CO St S £ i" 5 fl 
[009 5] X7^/9 4 0(:^^T, ^r^fc°^y— 

20 tf— ^fi, _hxilL/c£ 9 C 3 4 5Gtf)^7xy (G) 
co > ^ tf - 9 £ Si £ L X A L £ 5 0 

[00 96] ^7y7°9 5 0C^^, 3r^fc*7 

r. ^-Yfcr^y-^ttlBsroASSrtBsti-^. "-era:, 
f^b^-^t o ^ y — 2 o^fflvNfcft^aj^t^jfr-r 

5 D ^fc, ^ffitl^o. 4 Smm^rSS^fi^fti; 
^■^7^9 6 0{Ciil> o 
50 [0 0 9 7] ^T77°9 6 0(:io^t, ^r^ tT9 V — 

[0 0 9 8] r r. r% hi o^-fflv^r, *H*»St^^ 
it 5 2 1 O^m^^tl^^^- — i?<T>— m\z 

[0 0 9 9] miO J: 9 ^^^15 210 cO?|lJ^ 

j»Jft*^»2 1 OACIt H3e3»*"Cfc§^«« (Hf^ 
^ <7>*IJ"e(t. 0. 5 5mm) &&7jk£tl, £*tt*^Sl52 
1 OBCfl, IMT'fcSfPs CEl^^^j-eii, 0. 
4 5mm) ^^7^ &tl& t t t> C ^ ^ 

[0 10 0] ^^.tc, ^J5£^SE2 1 ODi:ft, ^JJ^M 

rv^6 D *IJ5£^8|5 2 1 ODcoTi-ti, URA^^r 
JO [0101] ^^^9 7 0C*5V>T, 3h"<U— ^li, 
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^ 2 i qk<d r^fri-^j ^L< fi r^T1-£j eo?X^ 

[0102] mi i frmi-^x, ^mi&i&n^x^ 

[ 0 l 0 3 ] B l l KTjkir X b tc, <7>m^i*®] 
£fcoTv^5 0 Ld*b*S36Sfe, *6E!BfcHU $ifc£ti 

[0 10 4] ?5e*5, uUi0>R*m±, *«WG>#SEtr 

— ^, fl;fctf % Ml 3mp 18W3 4 5 Geo v'^/Ut? 
m i tc^Lfc X fy^h^l00l:4 8 

[0 10 5] ^-fUcML-C, <t 5M„ ffi 

tf— ^SrUfv^Cfc, =^^^7 y— co#iffi<z>fi5tiJ*SrfT 

7{'^LfcJ: p-^ h?7J±$:$zsb& 0 -tit, =¥ 
-^t: 0 ^ y 0 Of*, *#f*«Wifi«5^^^ 

¥ttt!AL^0. 45mma, 6 0 0tlfi#^ 
nil ^BiALSrO. 35mmtt5J;^:, SS^ 
ftjcs|&|t«AL<?3Kl|HII[4rfe«>r45< ^kfc&V^ mm 

uw<n!&'mt°-?&m^^w?'£rtmm^Lx, ^rtt 8 7 



(11) ffl^l 1-108889 

[0 1 0 6] §£3fSfi£A54 8fl3GQ#-g\ 4 8^^th°7 

ftSWSSrfrS, ^tty y — <d£U||3\ i*-f^tT? 
cofl^Hlflj^j^S fwi0#(c 4 8 *=ff 9 X o \z. LfcfS 

y— GOft, 3 9^} (D*rVK?9 ] J— &&fax&>z>km7E 

tf 7 y • -^^^tf up ici-s a 

[0 10 7] £fc, ^tt^^COMl 

■^£51-, 4 s^co^JSHffi^.^fc^-^ t D ^ y — 2 oco 
20 -co J; ft*ftft^-r tr^ y -w^UffJA^WseSr 

[0108] Lfc,t 5 ^mmmm^xn 

tf ^ y -*c*«*ttfc^«rS£*-t-5 r t tjL < 
(/y^m^m^M^mm-t^m-^xh, f-^«iHW^ 

jo [oio9] »ctc, mi 4&m^^x, *mm<n 

fe5o «5i»safc»lgn:*5V^r(±, t 0 ^ y— 
^s^v^-c, ^-v \?9 y— (D^ii^s^^j^^ i 

[01 10] J^izEUfci: 5f-, t 0 ^ y — co**3i«^ 
t 0 ^ y-as^cfttJfcSJWHJi, 

li, ^rt y— ic*«^tifc^/^i-7H-Y Kds**-r 
50 (TJfiiK^iMBStbTl^fcaattaR^ K^riBit^J: 5t-b 
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[0 111] — *\ ^-Yt^y-^^X^V 

P18CD345GC0 ^ CO^MB AL^O. 4 5 mm 

[0 112] £fc, HM^f^ii, 

tt>, H*tf5W*«rtf 5wtis-c**«. ±«LfcJ;}4 
Ci#(Ctr, ^^IW<DM1 3mp 1 8CD34 5G<7> 

»lCr)»:ib«3HctCOU>r5ftfefct 3. 

fc 0 BP*>, ^fllflc|l3CO»:«l«;ac^ 3 . 5 jw Aj:$/hS^ 

3. 5 M Aini<^S^, ^-rt a 7U-^iOT 

[0 113] r;-e s HJl 2 3rJfl^T, ^HJg^t-J: 

it2 o o^^--r t oj 7 y — tfowffico^^J^i-safr 
^1210-1250 <D»mn9M*z£%>ni£teM& 

[0 1 14] ^T7^9 1 0M*JV*t\ Mils 0 
tc&A-tM*^ ilffiil30^^^tt: 6 7y-20(O 

^ktffW0MT5c ^«*»W^#f^, 12 0V 

/cmt, 2 o^r^t-r^o 

[0115] ^77^121 0fc£>V>T\ ^r^b 0 ^ y — 
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[0116] ^-r y ^"l 2 2 oic^r, ^-tt' 

tcs^v^r, y-^^^<7>^s^^)j^i-5 0 c 

A*r«*.tbfi=fftfc U X77yi 2 3 0Mtf o 

[0117] ^7y^l 2 3 0lC:fc>^T, ^r^t: D ^y — 
*|J*»«2 0 Oil, *^»2 1 0M, yir-S** 

[0118] ^^T\ HI 1 3 SrfflV^T* ^Hlfemffii-^ 
t* 5*^8? 2 1 Otc*^$^S*ff^ ^/ir— i^cD—ffili- 
o^r^f^o EI 13 ft, *»l»©tt^SI«ISIBte:j: 

[0119] 013 0 \Z y m^ffi 2 10 CDffl^ 

j$s^a&2 1 oaicjl aife3g*i?*>$fl:sfiEii (m^ 

6DW-t?f±, 4. 5/i A) d*S^£;ix, I$IH^A2 1 

20 2, 8 M A~3. 5/iA) ^^^)c 

[0 12 0] £ n^mM2 1 ODidfi, *J^» 

w****2 1 oDcoTtcit mmxtiy^T 

[0121] **riy?l 2 4 O&fc^T, t^u— ^ 

j±, si 3t^Lfc*ij^*6mt-S<3v^r, ^^t°^y- 

tt»T^3B«*i, A^S&2 2 O^rfflv^T, fliffiA^^ 

[0122] ^/^9 2 oic^^r, »ii8 0 
»*fW»»t«KW|sK±, f-^^/w hwio o(=ma* 

^tLr^S9, ^r^f t: P ^ y — 2 0^y77*l 2i6*&* 
y^hWlOOi^iftU ^llEff 3 0^j 

1 o^imt-rso 

[0123] ^7^93 od&^T, wiwasas 0 

tt, Wtfs ^rft°7!J"20^y^VhWlOO^ 
My7r*i2^»«f<.U ^mEtmi!l3 0^^J» 
mjEHl^S^X^^^DNABffK-ric^^^irt 0 
9 y-2 Ott>^«*»:»S*So »«»»«EESrl2 0 

so DNA^ffi*sa?'jco*^^-r^ Q 
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[0124] £ hK, ^7^1 2 5 0^*5 1 vc\ 

^ft ^7^1 2 3 0, 1 2 4 0 km&, -L^Lfe 

[0125] Ift, ^7^/94 O^ft^pr, 3f 
^7ll^JSgl2 0 0ll 1»£fcr-^o*fBicj:5 

[0126] #c»c, mi 4^ffii>r. ±0 
-ctrfrixfc** tr^ y — <D2H3£JB*<D— W-<h*trw 

[0127] H14 ^-tt o ^mwm<Dmm&w\ 

r&j hf£ix^z>* *i*ft^mi[iig 
fev KkmStbfc«SK«»2- 7 w A t ft 20 

[0 12 8] fcfc, £JL_h<^>R^T*fi, «SttfctU^»9 0 
aM£ffli"5«8Eigfl, 4 3&(D3rV fcf^ y — 2 O^iftjft, 

^f-^e^y-comMMics^^r, ^-r y 

[0 12 9] #_bRWL;fc<J;5J^ ^HJS^ffijc^n 

SMSts-^^T^Sc ^^r, y— i-^e 

«t $ n^^/v-sr^ftti-e :i ^ ft < *«cnicD»#f ^* y> iS 

[0130] 
[BS^ff*«Hn] 

[Hi] **W<o— ***»^J:-5=^-r tf^ 

[@2] *^ i: a -r t fl 7 y "11^ 

[0 3] *»W<^— *lfc?i51BlcJ:6#fe»*»W*«* 50 



WBB^Fl 1 - 1 0 8 8 8 9 

[H4] *38W<^— SiiSflSft^is^^ y-m^» 

[H15] ^«^to— HJfiJi^ffi^J:s^^ y — it^ 
igg^ffl^r, ******* s 

[H16] jHS3B1»^J;5^^tf7y— *«» 

[IM7] *38*<o— nswa5^tt°7 y-«^» 
[118] Hifijgfflicis^-r fc^9 y-S^» 

[[ii9] **w<c>— jasjstticts^^fcr^ y— 

[HiO] ^P^^-*lfe«ffi(c:j;^dr^i: 0 ^ y— *«c 

[ini l] «0j©-i»iia6^tt: o 7 y— *at 
[mi 2] $«^^to*Mgta s^r-r tf7 p - t 

^t7tt^f^hX*fo5 D ft*3, g|9£|^— 
[IU1 3] *»Wro»co*JtflSli*;:J;5*^ tf^y-* 

[mi 4] ^(oiii^sjgffiiaa^i'^u-t 
**»3sw;:*5*t**Y t*7 y -®««»*co-«<dr 

[W»tf>RW] 

i o---^ib$st£ 

i 2- faW);<v7Tffi 

1 3 " " " |~3 if?: 

1 4 -"if h U-f /f>/l^^ 

1 6 ^ 

1 8 -^7>f K 

1 9 

2 0 "^--r y - 

2 2, 2 t°7yif^ 

2 6 ■"rtzf? 

3 0 — iSSff BSSl 

4 0 -5^-770-^ 

4 4 ^jft 

5 0 — if 
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(14) 



6 o— i&ftisi^L— y h 

6 8 

7 0-»«-»fe3aS6« 
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2 o o-^r^ tr^ y-wssga 
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